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102 LAMSEN c1 d

“,dy [w” >“1,,., ,,, boll, A,”, “,,e y.., *I A“L4,4 t!xp” ,”,., lid”. b..,, I“ulhd (0 h.lvc p,,,, a.,y

Il)l,dhyl”ldlmb 1 lb. ,C..l,t a“.ll,b,hty “1 Mptlbtl.dtc.l Illlllhubl.ubwy Idblllqu. h 1“,

11,y,”.l, w I 1,) *,,.I thy,ol,”p,n (’ISII) hi ,Ih%.cd more Ihu, mgb Ihy, ”d .“.l”.l,<,,, 01 ,I,c

c,w,>cJ PU,,,, I.l,M who do MM hav. inuiv,, (I, y,o,d ,II,,,u,,,,.ll ,1,<>(4J ftw,g.l. p ,,C<,I, I.)

111111.UY, p,c,ployldc lb. 1, W,IS IIMM,)IUWCCI h IWIJ nwnih m .I ,.mpl. &#t,.p d .xp,,,.J

,ubj. ds .mf I l) U d Lwvm. ‘1S11 were gwcn mlrantu.dl.ily I’1. wu “1. w.. me.,. i.d Iwlw.

.Id 24 Itti. a,.I1., 1 S11 1 h. m.. n m.r.on.ot m ‘T, w.. 2 4 t i 2 pgldl ( ,t,..m t S1)) in 11,.

.Ap.j$d g,”,, p, >,g,,, th. nlly ICM IIU” 11,. V,lll. Ul ‘1 2 * I 3 ~/tll ,,, Lml, (,i Jl> I h,, ,Ugg. >,d

. J.. !..x m Ihy, A t.>., . . m .x Pu..J s“I,Ic. I. ACGUIISIIWIY, propliyh.lt. 1. II C.llll. IU w.,

4,, Lu,,II,,,,.LI 1“, IWU ,,,IJ”lI,,, *“II b.~i pIA,,,4 ‘T, 4,1J ‘1S11, ,, well d. II,. at)<,e,,,,,, I ,. 1$[1

.1[., I I,y,,,,,qu,, Mele,I,,, u N“’,, w”. (’IKII) w., ,,lca,”rd h Ufl PCl hdh,ll Ut 111. ,bt>, ,,,. t

hmI ,,l.,,,,d I SII -4, 3 NU/t,,I d d the 1 ffti-bmttd rsu reqw,he w.. 22 pu/&tal I,,

.ont, ul Md#dbd Ucti subje. t,. hou, uf 4J Uungel,qkst h.d .bnutu,.lly lush b.,.l ‘1 S11 dmf

I tall 1,,<1”,.4 I Ml ,CIW”* “,, two ,“.11 tesls as Ilppuxll to Wly lW” “f 214.0111,”1, M.,,,,.

1. .un..uir.tmm W.I. IUW, or Iuw nm,tul m 11,.s. II,dmdudls I hcs ,.,.11$ uuh..i. k

PI. X,ICCU( ..*IY il,y,ukf dy>lun.km,t S.v.t&l uth.c >“LII.G1. huw Atiwn .1 1..>1 u,,.

.b, iuim.l Iimhng IM lmv. WI had 11,. tcquimf mutbc, 01 1.$1s 10 m.til 11,. ci[. bhdkd

.,11.’1. 1,, 11,,.. q“.,lc,, “1 11,.x ,“t,je .1,the o,,,,MwJ Ihyr”,d CXp,,u,. d“,. ~,, < 4“() ,.4,

Ilypl,thy, <>od,,,u 1,., b..,, p’ev,ti,,,,ly ,,”ted ,lftcr 11,.1 .pt”lk Il”sc, “t ‘3’1 Ior Ityp. rthytoulbn,,

LI,,l ,,”1,,, ,,,4, ”,4”.1, .% Po,..I 1“ lb. ,L!hl,Vd~ I“w Ic”cI. “1 lhy,ulJ.1 ,.d,.&,u,t (< 41)0 ,4A)

C, I,,,,.IIUI IL), (1,.X lmhvllf”.11>.

UA(’KGltolJNIJ

‘1’lus IcpuI t coih.crnb Idle IdJt.thJII c1 l.cli on IIie IIiyroid m i+ pL)puldl Ion II)

IIIG M.u41tIll IAIIILI> iu.dvcrici!lly cxpod 10 I.111.uuL ‘1he .lIA411ent Om.u[ld 011

I hl.11.11 I 954, tfuruIg the Unllcd SiiIlc. dhmlw b.tmg pIog I. ImitIc WIICU ,in

U1lL!ApL!dCd d)ilt 1)1 Wllld,, hdk JWMl~ dCt(M1iltlO1l d d thcllUlJUU,k!4[ dCVICe ill

llikuu, L.ILIM!J r.iduhwltve t.dl out 10 bc dqnhlld on sevcrdl mhdhld bldntl>

10 IIIC GA IV.ILUAIOII d exposed pCIMMIS wo iiCCOIIIplIShd by IWO d+ me
lulh)wmg were C> II IUA1(!LI whole h),ly y..IIIII,,.I CIU,C, ,11 IIIC M,IrJIdlcw “II Ilirec

dlcblls. RoIIgcl.Ip (64 people 1, 1 15 ridi, AIlmgn, iL! ( 18 pcuplc), 69 r.uk., .IIKI

Ulllik ( 158 pq>k), 1.4 IWls ( I here Were .&J 28 AI, Ieric.1,1 %rvlcc,,,c,, “II Illc

MIIUI id RUIILXIII, wlm Icc’c Ivcd about IIU! WIUC t!xpmurc d> Ilw AIIIIILUI.IC gIcnsp }

ALUIC CIICCI$ UI KdtIIm.I t!xpo>ure WIXC Mold m IIIC R“ILgcI.Ip and AIIIIIgniIc

&i(lU p,, hot not II> IIIC Ulmlk SU<)up “1I)e>c! IJJn>k>lcd c)I e.t,ly, lr,in>w,,l .JoIorc KI.J,

IIdt I>e.I .IIhd vomfitla)g m d nullbbcr d pcqble Iollowd by Jcp,ctitt>oi 01 WIIIIC blood

cell> .IIILI pldlclck> 10 .lLlullt IIJII tlui Illal Itivelh 1,1>1lu, t.lhtly Illc h,lc,,, d”l,)glc’11

dcplc>m>ll W.1> 1101 grcdl enough [0 re, ull 111LJelecl.lblc LIU,lL.11 ,Ig,,, “1 I,,l”c.ll,,lb

or bicdo)g No SPCLIIIC IIIcr.Ipy WA nccc>>~ry .IId nu JGIIIIi o.~urrcd, aId

lDl,),d .Clls lcllllllcd i“ t,c.i, 1,,,,,,,.11 h!vel, I)y “,,C yc.lr l,, ~J~,,,”,), ,,, Il,c

KCIIIIXI.111 dIId AIIIIIgIIaC Huu Im, lKgIOIIIIIIg ,ILILIUI Iwo wak$ p$,d cxpuwre,

1.),11.)11!)11lull,, > (’l).l$l’ lul(lli) Jll J >,),,lty ... )11.11{),, ,)1 II, u I,cd,l Jc”.l!, pul ..VIK,C

1.,11,),,1 ,1,,, IL 11. I 1,.d 1), <11Jcp<)>llctl <111IIIC ,Lll, i hC>C hLOldb. WCIC l.1~.ly

I
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1w> LARSEN cl d

TAUI 1: II PI{IOR I: VI I) LN(’E W; I lIYI{OI1) llYI’ot-’UN(” I ION AND

(’A1.(’Ul.AlkD II IYIuMI>EXPOSUM

l).,.,,,,l ,”,,

3 It,,. c>anl),ccl, w,tl, ,,,,p.,r.d 11,yru,d

l“,,.l ,”,, l“lluw,,b~ >ublut.1 tl,y,t>,cl.m,ny

hul,,..l

I.k,,t,l,..l, w,

Uul,,b.,

3

>

I I,y,wl

,, I,,,, *,CLI ,lO,ti

(Iwl>)

81(I 11>0

810 1150

Ul(l 1150

810 115(J

81(3 IIMJ

17 MI(J 1150

21 MI(J 1150

69 &lll 11>0

lAU1.t. 111 IWSULISOI l’Sll Sll M(JIAllON’l l:slSl Nl; X14)sEl)

I{ ON(;I,l.AI) S(J13JE(’I S AND (’ON I RO1.S

AI.Jill S1)

hk.,)xy u,,, r,

prl,,llti ISIIIIIJU IM)

(/u/Lll)
-.

C<),,l, ”l, b(rli.7

Me.,, =,,,,,, 1,

1,,.,.,,,.,,1 2+ 1,.11<, 1$11

(Jlnldl)

4.?!13

?.rt12

hlbllll)DS

St IIIIIe. were pcIlOIIIIcd duit[bg IIIc41111u41 ,MX4atiIdtIiiLtdl vIMt>ol tlic

Iilm,kltdvcl) IIIUIILA fcdutlu IIIG Mm>l,,Ill I>l,,,,ds S,, I,jCLI, WCre ,,,,I,,,<Ic,I I,,

<It,,, ),l[llluc Ill)lmt IIIL!,IILAII<JI1 It)r [w,> 11,”,, [1,, I,clu,c ll,c ,lud,c, ol Iltiy, <ll,l

#z

I

lAk ASM 2241601 I (37

11111<[1011 WlbfiL1l.lrCdC5Llli)CtlbChlWt) Lc&.tOIldily, 1111, hl>llllLtl{311W.l>lti,)t

Idluwd 11’JWCW, [tic 11.IIIIILJ <ii Illc IC$l. pctllllmd Wd>>uull tl,.11 11,,,

L1[LIIIIIS.I IILL! would Icillll 111 all Cllldcl e>llllbd llull(r.lller llido .III UVcrc>t llll,llioll)

“1 Illc llcqllell Ly 11141JII011)1,11111C5111IIiyl (ml 11111,110,1

I’1.lhlll.l Wd$$q).ud(d by .lIl”wlllglllcld LCll>lt) >ticlll,lclll dlld w.>lrd&!ll

Wtilllrl Clgllt Iltmlhdllcr Ullimlllg the >I,CLII,,C, I SC1UI18 11,ylmd Sllllttlldtlllg

IIOIIIIIMIC ( 1’S11) .IIId Iliyroxlilc (’1, ) WCIC IIICdMIIal .s IIIcvIuu51y &w IIlwd [ttl

‘llICIIIJr IIIJIIdIIgCl(II XrLIIII ISIIII1OIII ldtb<lid(Ury ihlrtillb-. UU>lc, 3p{l/IId

III IIIC UIII(CCI SI.IIci IXJIILII.11,1,, (I IicmI I OAIIJ/1111) Iliyrutrul),ti uclcaMng

lll)rlll<~llc (11<11) >lllllill.11,>11 1.>1, Wlmpc[lol,, w,l by ,,,1,,,,<,,, ,,1 Suupgol

ll<llllll[dvcll uuxly, lbld5141db41111$lc>WCICUIII*lllC(I A( (3411LI .![ ?(J1,lIIIUIC, JIIC’

the IIIIUMOII lSll LiIIIILIldttuII Lcbl, wctepril,,rjlwd by ,1t118100bfiLlIdli011<)itcll

ullll, ui buvm! ‘1s11 1#,[l.l,,,u,. ,,14,1y will] pl.b,l,.l “bt.,i,, cd I,,r 1, Jclc,,,,,,, d[,,,,,>

bclulC lll)CLIICI1l dlld ~d hOL1tbi.llCr I’iic nurmdr.ItIgc Iornxuat (l, Luncc III I.IIIOIIb

1>5 10 Jig/111 I\lllllctl lull 01 lIIC IILC Ildcllollul “1”4W.l>tlll[.llllcd Ily d r,

<11.uLc,.11upl.ik.c II IC118ULIdcvcl, bpcd III out Id bordlmy I I IN; lII&x) I wcIIly live

plul[bl~>tlbd drcili~ul,dtc,ltti I Iddul gly LIIIe.Iccl,Iic bIIllkI, 111180, LuIbtdttILIhg

‘231’i’, [> CXildll LIJdi C,l LtldILCJdl k.d,lcd.il 4“(’ Will, >ll~,C,lllC1ll Lcllllltllgdll,)[l

[u MallIllc#l[ Illc LI1.ll .1).,1 IIIC 11.titlollut IIlclol.11 ‘1~1 1, II(mld Io.lbdlcwll

lb&lc II IfilIwd ,I#d Ilbt> ,c,u II h m,r,bbdltcd 10 IIIC re,ul[>,,l >1, II Ltill.IIbcotJhjy

Js>ilye,l qudllly .01,1101 ,dlll,,lc bcullld lllltlgllu[llldl qtldllllllc> IJl 14 ,Ul,l

tllYfLl X111Ct)lllcll#l& x11,0111111(113C; ) ll,e,lo,,,,dl,a,,~c l,,, Il,c Ic,I,, ()/j\ ] I(J

1, .Iltl 1,

10,i C(L!IllilllC WilC[llC1 O[llUt IllCl< Wdillll@lilCdkhyl, )l<i lC>CIVC41, li,C

~XlJ05Ld 51thC1:ih, Isll blllllllhll,)l] Ichti WCICL.llllCd UUt U> IIIG .111 I1lCIC.I,C l,,

$cruaafi 14 di [Ihc Ii. Sp(, IIS. cgklp,, int II, ,I<IIUI .11 5LilIjc L[. III 118< (Jd Ilt6cl SI.IICS ot

AIIICIILd, IIIC I,, L,,,, IIILICIIICIII III plJ, I,,d 1, Wd%-t ] 1 1 pgidl(nw. m I SI)) III

13 ,,, I), CCI. I,)ll,,,”ti,, g ,,,,CL I,”,, “1 10 (J,, I 1s11 l,, I.l,lc Ill ., R!,l,,, w,, ,lJld

1<,1 II,c M.1,,1,.,11 1,1.,, fi,l. ,,,,,,,,1 .,1,,,,, Inc. <lllt,’)l,tl lnj.. l, Wll,, 114,<111,,1 {)Cc,,

L’xl)ox(l (,) ,Adl. (tmi w., . glv,ll 1s11, .,, )(1 Ilic ,1,,.,,, ,11., c,, ic,, [ ,,, j, ~J,

4 21 I )(s1)),,,,1 ,l,,l,,llc,,lly (1,11.,.,11 l,<),,, 11,. I.,t,ll>llo 11,< Illlllcd SId[,, s

lWlddlhlbll Iluwcvcl, lll >-lchptl>. d l<t Dllgcl.lll >tll DJkL[>,J Itlc,lll Illcl<lllc,lt ,,1

IUlly ? 4 ! I 2Alg/dl W<,>, II) IJI,, LL1, Wl,ltll w,,, ‘, Iglllfk. lllly 1.>> (l) , 0 001 ) 111.,11

111Illc .<11111”1,,,1$1..1,
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[m*NORMAL

o
UM4GI “

msAL A
Ini

h!<; 1 sand JJktnil TSN.!td J’Jtti ,I,!,,14LJ1W’NH
m t’ulh vrotd Mutshuiksc .mt In fuur e~poi.d s.b)et I,

w(h lw, h.miwl evdewe .I ittt(wwd ihytml

fun. Iwtt J’lus,tw WI obt.uwl 20 mm ullef mjuwf,

0/ 500 pg /’Rf/ 1’YW“pp., 6,,,,,’ ,,/ ,/, g ,,o,,,,d ,“,,g’.

w. dtidt..led by it,. 11,.11.LI b.,,

1’AIJ1.1: Vll (’IIARA(’I IRISII (’SO I: MAl(SllAL1. ~St; Wllli LJI()(’III:MIcA1.

IVIL JI:N(’L(M 111 YKoll J IJYSI. UN(’II(JN

Subject

Nurml v.lu.i

74

71

78

4

. Nut I,,(c4

As. .[
k>ldmatc’d I , 1,,.,.,,,.,,1

se, ”,,, I ,
t hyrtml AM.

I’M(;I

Cxpo>u,.i 14 h p ‘1ski
(rd, ) (PSIIJII “n’” UISIW)

5 I(J1

16 IJs nlo 58

J8 3JS /4

Otis 1(0 1668

(1 97 urn

(i 98 Nl”

IJ 6? 06

0 19 09

lAk A SM.224/b07 Ill

Ill ldl)lc Vll arc plcimlcd the W>ull> 01 Olkl hllldlci Ill Ilw Iuur Ill(llvldu.11>

WI III lMOdIGIIII..l CVILJCUCC01 II IIP. IIUI lhynmlItll)ctionAl prmcnl, IIICX m

16C only Illdlvldudlh Who 11.lve Iullllld IIle Crllcll,l dc’bctlbd 111 IJIJIC v, Illougll
kcvc Idl OIIICI MI IBJeclh 6dve 5110wII .01 IL,1131one .tbbbl,r8thd llIdiI1g I,ut lIdvc 1101

Ildd IIIL! Icqulld llL1lllbc1 UI Ichl. 10 IllGel Illc e>lcllllldld Lrlt L’rl.I I Ilc dgc .lI

cxpw.orc v~r Id II UIII 16 IU 38 yc~r> ,nd IIIC GIIIIIJICJ llIyro Icl 130x! wdb II IOIIJJ II

III three 01 low 10 k ICM Ilhdll 40(3 rdh ScIuu I 1, .ollcclllr.itkm m dll tour

sulqc.ls MC m (k IOW IN, I m.il b41wc wlici} co Ih.hlcIctl II> the Iiglil d Ihcbr

<$.llllldlCd WI UIII 1 6y1U111C hlllhl l&!(kbllllll ( 1 U(,) S116JCL!3 74 tillli 71 tld VC

dppruxlmdlcly nw hit 5eIuuI ‘i K CUIIL12111C411UII., WI ICICJ, MI[,JCL15 78 MI,l 4

4Jp.wcdy IMVC 4 IIIOCIGIIY Awdtcd Mum 1 M III 16c 1A .d”,l,lI d I ~I,Ic vll

iIR! dll)Wll K>dii U( 16L! “Is}l dlllltlh1100 hi> d lk>~ >LI11JCC15 pCllOflllCCl 111

19’14 1,, .lll 11,’cc, Ilbc w,,,,,, ‘[ ~ ,C>,,,,,lw 10 I Sll W.li I! I,JMIWJ, ,,)ggc,li#,&

decrc,a>ed IIlyf (ml IL!SCIVc

W116 (6y Icd dybiltldlun h ,hio.lalcd WI(6 lly J)<, [llyl U1cll.t18 l,) d hlglllil’dill

I[d.llu(l Oi 16L! ,I,lllelll> (,4$ Illgll .)s 50’1) J( IIlc Illgllcl dohlge level> I I 21 Illc

Iuwcsl LJ(,,*g. LLl,l,ldc,c,l Ill J,rcvK,u, ,Iudlc, “1 11,1, type Il., I>cc,l ,l,,pl’, xl,l,dlcly

34(MJ [old> C, IIIMJIUI LIo,c (0 lIW Ihymlti W11)C6 Wtis i}s>o<l.llcd with a (l% plol)ablhty

01 Ilypoll, yr”llh,,,, W,ll,l,, U,,e yu, 4,, LI J 13X plohl,lhly 1,1 I 3 yc,ll> [ I 1]

I

ii

i
i;.



.-—_< J
1lie ptocnl >IULJIC> !,LIg&!$l Ih.11 Ibere 1$ u slglllllc.ml !Iik 01 dCVClOpI))CiII

d impdlrd Ihyrmd Iuncium many yeikrs Idlowmg Uillnl.lld Ihyrold ikhtis 01”

kss ilI.111 500 rids trout the mxture of rm_JMModIIIes prc5cIll III lull-out II,,IU

II UCICM tJCIOniIIILI IIS In the Rongelq) and AIhngnJc IXUUPS, (be dlect lm

4UJJJCI)IIY Ml ku %mlwdnlly severe 0$10 ru$.ull m .IIIUCMY CVIJC III bypo.

llIy ItmJIMII, but by currently accepted crneri.i Ike IS evIJeIIce UI ImpiiIrd

lliy IoiLI ic,crve m Ibcw wkbjccls. II ldl unlredld, N would be cxpcclw.1 llIiIt

tbyfiuId IUIILIIOII would cuulmue 10 decrease ill such MIbJGCiS 10 ilk pOUIt d

Lllnld Ilypolhyfouhln. ‘rhe da[u 111I’ilr)k VI also Uwkille Illtl Ibt ilcqllcncy

01 .III elcv.IILxJ serunl TSII, Ibe GMIIeSI Lnodwnucd evidence O( ImIItiIred II IYrOI,I

luII.lum, h &J ~lgnilic.tntly mum mmmkm m the cxpmed JhmgdiIp pupuldtton

than m I),c Lmtrul-umxputwd group There iwc sever.d other expused J+uIwd.Ip

llldlVltt U.lk 111WhOlll (CSUIIS 0[ biisid “1’S11dlld ill kal>t OIie ‘[’~}i IcSI bc!Ve xl~c>lcd

lbc pussibdlty [Iidl Ibey tndy .AO have CVMJCIIGCd mpdired thyroid lIIIMIMMI

l’JIe.c ukJ1vItludlk dcc imrreutly mdergIJuIg rcpedled Ic>[lng to dckrmuw wliclbu

UI nut lbh prehuIu)Jry evuJeII.c UI [byrcml 4JyJuncture ml) IX CUIIIWIIUA

III mImn,Iry, (lIcse dd(.t UKIMIIC IIM m iddilh) 10 lhyrotd LUUJULWIIY, ~

Well-rec”g,,lLed ,I,d,llr’c,lal, u,) “1 Cxpu$”, c of lh~ ihy,<,,~&o r~d,~~~t,”~ ,,,J,I,C

of external rddtdl mu, bmcbemtcdl evdcmc d UiyrouJ dyslunclmn cim .IppGII

‘1> long Iki 25 yc,lr$ ‘d [Cr Ibyfd lhlscs d> low d> 35rt (ids

lliH, work Wd,,tlpjl,lild Illpdli by [hc I)c.pdrllitclll tilktlcigy.

I’R lAI,cII I>a81111vc>I,gdiI)r, lluwdrd llugl,c, Mc,I,cal l,I>I,IL,IC.

WC.ll C~r.l(Ci LdiOS i’ Ul~,l>(, }rUil,JWlll~,,S tO, cV,cW [{ct,lj]]bcl(,,c,(,

publi<.lllt>ll.

I

I
ILIJERMJ(’KS

[Ii LuNAK1),RA.,cI.1, “Su,tmb.,y,>t 11, Y,,,,4 t,nd,ng, ,,, M.,, IuIIc, c 22 y..,, .ltcr

.Xpu>”r. 10 rdd,”d. tlw t.iklu l-, kaJI.lu>,,-A>so.I.tcd lhy,,>,d C.,.,,, u,,,a(l)LC; UOUr,

J ,Ld), ti,une& Sl,.ltu,,, Ncw Y0,h(197t) 241

1)1 (cJNAl<l),M A.,tild l, Alwc,,lyY cdrRcWuwo tMcd#cdll .#r>d$#,ght,ldMdnblidlle,c

I>OII”IAIW,B w.kk,, [dtly C, PO$CLIIt> Nddt””.twe 1“11”,,1, K.p BNL S0424, JL,,,uk t,.,.,,

N. II,md L.ll”,.l”, v, LJPIU,,, N.W Yucht S.i> 197S)

IJI ('tJNAMD, KA, A.u1.,rtycl.,stti,,>,,,lcuk.,t,,#l,,lltiw,,,gl,,l,,u,,.d,.,,u,,c.p,,,u,c,

I A,,, Mixl A> SIG 212(197>) 1356

141 SIII{)W, WW, (’ONARI),K A,- rlwc(f.. {,u( I.lh,ul t.d B.l Itimw, M.!.h.ll. x

.6,61,.,,,’, R.d I. Itt,,I IJh,lusyut 11,. lCl.l. ,IdJUV.,,,lCM .,,,,,,.lIl),U. Y, I, A,,,,

Ild,,l.L, Ll B,”l<B&y by,,,,> U,.l,ld,,d, 196 V),19,,9, *U,

1>1 I{ AI L,J1 ,CL)NAI(II UA, kl.v.l\dbl, t>ll!,. >c,,,,,,,S,C,,.,,,l,,,.,,d,<,d,,,cl,vcl,,,

1,01141,81.,,1, ”1 11,. M.hda.11 l>l.,, d>, 4,,, I M.d .4Ll, 1.),, (,, ~~,

1

1

1

I

\/
LA

lAk ASM 1141607 113

111.MI’I:lM ANN, L 11, IIAI 1, W I ,J’IIILIII’S, M ,((N)l’I. K,K A ,AMkS, W M ,
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